Connectivity between the hippocampus and hypothalamus plays an essential role in circadian rhythmicity and stress responsiveness. Both hippocampal dysfunction and loss of hormonal pulsatility have been demonstrated in aged animals, but the possibility of a functional interaction between these two processes remains unexplored. Correlated hippocampal neuropathology and flattening of the circadian rhythms occur in the elderly, and we propose that these processes are causally linked. In this review, we discuss the anatomical and functional nature of hippocampal interconnections with the hypothalamus. We also discuss the results of studies exploring the relationship between circadian phase and hippocampal plasticity in young animals, with the goal of understanding how these mechanisms might be restored in the aging brain. Published by Elsevier Ireland Ltd.
Introduction
Hormones are released from neuroendocrine regions of the brain in a pulsatile fashion. Diurnal fluctuations in hormone levels may be dependent on, or independent of external cues, with the most salient external cue being the light-dark cycle. Most circadian processes driven by the light cycle are governed by the suprachiasmatic nucleus (SCN) of the hypothalamus. The SCN receives information directly from the optic chiasm and serves as a 'master clock' for the diurnal cycle (Fig. 1A) . Other forms of rhythmicity are not dependent on the light-dark cycle; these circadian rhythms become entrained to different signals, such as feeding or physical activity (Fig. 1B) . In the presence of stable periods of light and dark, circadian rhythms are synchronized to diurnal rhythms. In the absence of predictable light-dark cycles, circadian rhythms show a shift, and the pulsatile release of hormones occurs in anticipation of, or following the entrained behavior.
While the hypothalamus forms a central nexus for neuroendocrine function, activity among neurosecretory cells in this region is heavily influenced by inputs from other areas of the brain. The hippocampus, amygdala, and prefrontal cortex send projections to multiple hypothalamic nuclei (Bao et al., 2007; Cenquizca and Swanson, 2006 
